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WHAT IS CLAIMED IS: 



1. A method 
comprising the steps of: 
(a) providing 



b { ) estir 



of source normalization training for HMM modeling of speech 



an initial model; 

(b) on said initial model or following new models performing the following 
steps to get a new mode 

ation of intermediate quantities; 
b 2 ) performing re-estimation to determine initial state probability, 
transition probability, mixture component probability and environment 
probability; 



b 3 ) deriving m£an vector and bias vector; 
* b 4 ) solving jointly for^mean vector and bias vector using linear equations 
and determining variances ana^nsformation; and 
b 5 ) replacing old model parameters forthqcalculated ones; and 
c) dete mining after a new model is formed if it differs significantly from the 



previous model anc 



2. The 



if so repeating steps b x - b 5 



method of Claim 1 wherein in step b { estimation intermediate 



quantities is detem ined by a t (j, e)A p{o[ ,0 t =j\(p = e\A ) , 



ol\0 t =y> = e,A),and yXj,k,e)kp(9 t = j 9 £ = *,p = e|CU). 
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determined by u i = — 



The method of Claim 2 wherein step b 2 the initial state probability is- 
Y.^^iie) ^ s[x{on probability is determined by 



^ S ^iiy S 2 < 0". (<& 0\ «) 



mixture component probability is 



,m 5 



determined by 



probability is determined by l e = — Zj Y^^" a r \ • < 




and environment 



4. The Imethod of Claim 2 wherein step b^sderiving mean vector and bias 



r r 



r r 



vector is determined by /?(./,£, e)A^ £ y r t (j, k, e)o[ ; g(j 9 k, e) A^] S ^ U>k,e) , 



E jke =g{j,k,e)W je J}*. 



10 



a jk = Y, W je SfiK/'^.e), and c te = J]ZJ p(j,k,e). 



5. / The method of Claim 2 wherein step b 4 equations 



Z +/> M jk = a jk Y/ € Qj and G te 6 te + £ #, fe n ik =c ke Ve e Q e are used 



e<=n, 



for solving jomtly and equation > .. = 5 ^ — 

7 Z^SCM'*) 
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is used to determine variance^nd equations Zjf = W Je {m) R Je (m) , 



r r 



and 



Mjk {P Mji in) S 2 T'' 0"» ^» e )- ^ to determine transformation. 



r=\ t=] 



6. An impna(Ved speech recognition system comprising: 
a speech recognizer; and 

source normalization model derived by application of an estimation 

0 

maximizatiori algorithm. 
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